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: Table 10
HOUSEHOLD BENEFITS OF WATER SUPPLY TREATMENT IN THE U.S.
' FOR 1970 .

DISCOUNT RATE = 10%

PER CAPITA BENEFITS ($) AT VARIOUS LEVELS (PCT)
‘ OF WATER QUALITY IMPROVEMENT
SUPPLY SOURCE 102 . 20% 30% 40% 50%

TDS AND HARDNESS

TREATED SURFACE 0.58 1.16 1.74 2.31 2.89
TREATED GROUND 1.10 2.20 3.29 4,38 5.47
PRIVATE WELL 1.23 2.46 3.68 4,90 6.11
TOTAL 0.86 1.72 2.58 3.44 4.29
TDS ONLY
TREATED SURFACE 0.19 0.39 0.53 0.77 0.96
TREATED GROUND 0.38 0.76 1.13 1.51 1.87
PRIVATE WELL 0.39 0.77 1.15 1.52 1.89
TOTAL 0.29 0.57 0.86 1.14 1.41
HARDNESS ONLY
TREATED SURFACE 0.39 0.77 1.16 1.54 1.93
TREATED GROUND 0.72 1.44 2.16 2.88 3.60
PRIVATE WELL 0.84 1.69 2.53 3.38 4.22
TOTAL 0.58 1.15 1.73 2.30 2.88
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SUPPLY SQURCE

TDS AND HARDNESS
TREATED SURFACE
TREATED GROUIID
PRIVATE WELL

TOTAL

TDS ONLY
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Toward the upper end, some convex relations, i.e., equipnent service
life and excess detergents to counteract hardness, prevail. For
practical purposes, however, the damage curve can be assuned as
approximately linear over the renoval efficiency range

Figures 5 and 6 contrast damages associated with the prinmary
sources of intake water. Per capita damages are ostensibly higher
with ground water since it generally contains nore nminerals than

surface supplies. Minicipal plants nornmally bypass these constituents
wi thout treatment, while the absence of econom es of scale preclude
their renoval from private systens. The next figure transforns these
benefits into total population equivalents. In spite of the |ow per
capita contribution from surface supplies, its share of total benefits
exceeds one-third. Total benefits to private well owners rank |ast.
This ordering follows fromthe distribution of water supplies anong
U.S. households: surface, 50.8% treated ground, 29.3% and private
wel | water, 19.9%

It is inportant to recogni ze that these estinmates are derived
from nean val ues of household unit danmage observations. Because nost
observations are few in nunber, the sanple nean may not accurately
reflect the actual mean for U S. households. Moreover, "typical"
water quality data are conpiled for these cal cul ations, but again
these figures may not be representative of actual conditions. Because
of the uncertainties involved, a range of estimates is preferable to a

point value. Figure 7 presents "jinterval estimates" in each state
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A range of values can be obtained by deriving confidence linmts
for each danmage function and statistically aggregating themto yield
confidence bands of total danages. To do so requires cal culations and
data requirenents beyond the scope of this study. However, an
approximate range is derivable by a straightforward nethod.

Extra soap costs due to hardness contribute al nost two-thirds of
total danages. From above referenced surveys, per capita costs for
every 100 ppm increase in hardness vary from $1.55 to $8.21. If this
range is applied to national estimates, total danmges from hardness
are between $0.43 and $2.27 billion with a nmean of $1.15 billion.
Standard errors of regressions for other household units also show a
| arge spread about the mean. Assunming the same proportionate range as

hardness-rel ated costs, total U S. danmages are within $0.65 - $3.45
billion. On a per capita basis, the corresponding range is $3.21 -

$17.06 given a nmean of $8.63
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SECTION 1 X
SPECI AL WATER QUALI TY CONSI DERATI ONS
The above benefits are based on typical water quality
observations, which are generally within recomended TDS standards of
500 ppm It is thus unlikely that danagi ng agents in these water
supplies will be renmoved in municipal plants unless benefit-cost
conpari sons show ot herw se. Consequently, these benefits will
probably not be realized in the near future. On the other hand, U S
conmuni ti es whose public water supplies contain TDS in excess of
mandatory limts of 1,000 ppm are nonitored (Patterson and Banker
1970) if their popul ati on exceeds 1, 000. Because these concentrations
are so high, they are prine candidates for special treatment or
control
Econom ¢ damages for these communities are estinmted by above
met hods, where TDS |evels in each conmunity are weighted by popul ation
served. Hardness levels in state calculations are assuned, although
levels in these comunities are probably higher. This assunption
contributes, of course, to an underestinmte of total damages.
Econom ¢ damages to these communities are in the range, $8.2 -
$43.5 mllion with a nean of $22.0 million (at 7.5% interest). The
nunber of people served is slightly over 900,000, which gives per
capita damages of $9.09 - $48.26 with an average of $24.41. These
estimtes assunme conplete renpval of water quality constituents.

The average benefits realized by neeting TDS linmts of 500 ppm
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are al nost $10.00 per individual. For the nation these savings anount
to $8.9 mllion. This total is probably quite |Iow since comunities

with fewer than 1,000 people are not added in the cal cul ations.
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SECTION X
CONCLUDI NG REMARKS

This study presented danage estimates for the residential use
of water. First, the literature was culled, and nethods for
cal cul ati ng damages were evaluated. Next, based on these results, a
conput ati onal al gorithm was derived to predict household benefits from
water quality enhancement. Last, state and national estinmtes were
predicted for various discount rates and sources of water supply.
Total damages to U.S. households are in the range, $0.65 to $3.45
billion. The nean estimate is alnost $1.75 billion, of which $0.66
billion is attributed to treated ground water supplies, $0.59 billion
to surface water bodies, and $0.49 to privately owned wells (and, in a
few i nstances, local streans). Hardness is the nost damagi ng water
constituent, costing $1.14 billion annually conpared to $0.61 billion
for total dissolved solids. Every 10% i nprovenent of water quality
i ncreases national benefits by approxinmately $175 million. Average
damages to the individual exceed $8.50. The typical rural resident on
wel | water, however, faces $12.23 in danmges, conpared to $5.75 for
the mpjority of urban residents supplied with surface water. On an
i ndi vidual state basis, per capita damages are highest in the
Sout hwest (Arizona, $22.18) and the Mdwest (Illinois, $18.24), but
| owest in the Southeast (South Carolina, $1.12), New Engl and

(Massachusetts, $2.14), and the Northwest (Oregon, $1.69). Tota
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damages, proportional to population, are highest in California ($225.7

mllion), Illinois ($163.3 million), and Texas ($126.6 nmillion).
These estimates are conservative since they neglect household

expenses for lawn irrigation, disposal of water softening salts and

ot her residues, sw mm ng pool maintenance, extra purchase of dishes,

etc. Minicipal water quality data were selected for the |argest

cities, which usually have cleaner water than small towns. The recent
Patterson and Banker survey (1969) lists over 400 small U.S

conmuni ti es whose public water supplies contain nmore than 1,000 ppm

TDS. Only the major water quality factors, TDS and hardness, are

assessed in this study. A nore conplete analysis would include other

damagi ng agents, such as chlorides, iron, and acidity.
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COMPUTER PROGRAM

20 MALW DATE = 72310 15733729

fUBFOSE. oo
CLLCTLATZ 1970 BENEFITS, ®Y STATE AND 2Y DISCOUNT RATE, POR
HOUSZEOLD USE OP WATZR2 SNPPLY AT VARIOSS QUALISIES.
TISTINGLISH GSAGE OP TPELTED SURFACZ, TREATED GROUHD, A¥D
PEITITE WELL VATER SOUSCES.

CINENSIGY sz(19,:,51 3427 TXCONE (52) ,POECL(52) ,OSBER {4, 11) ,
1EANTLY {33, ,STBEN(52,08) ,X (51,3}, % (51,3} ,SUPPLY (52,4) ,STATE(52,4),
2STCCST(52,4), SIHRCE (U, 4) , 33HARE {4,11) ,0ST05 (4, 11)

REAL K, KX, INCORE
CREITAL FICOVESY PACTOR...

ALPER (BZ,%X)= (X% (1. 43X) 2 XX} /(1. tRX) **EX-1,)

INPGT DATRea.

I(I,3)=7dS IK STATE I FRON WATER SUPPLY SOUECE J,

Y(I,3) =#ARDNESS IN STATE I FROM VATER SUPPLY SOURCE J,
INCGXE(T)=IYCO%E I¥ STATZ I (=52 POP U.S.),
POPUL(I)=POPOLATION IN STATE I,

FAKILY (I)=?A¥ILY POPULATION IN STATE I,
SUPPLY (T,J) =PRICEINTASZ OF STATE I POPULATION USINS SOURZE J,

LO S0 1=1,52

REZAD(S5,3026) (STATE(I,L),L=1,4)},INCOXE(I),POPUL (I),PANILY (L),
1(SYERLY {(X,J) ,3=1,3)

CONTINOE

e €0 I=17,51

PEAD(S,1016) (X(I,d),d=1,3), (Y (1,3),3=1,3)

CONTINUE

FCEMAT (20,6210, 1)

PORSAT (824,4X,3F12,0,2PP10.1,20710.1,2P710.1)

FEAD (5, 1023} {(SCURCE(J,L),L=1,4),J=1,8)

TCRZAT (9 {3X,La4))

THRYITIALYITE CISCOUNT RATE...

5=,525

CHLCULATE ALL SENEFITS USING VARIOUS DISCOUNT BATES...

LO $50 IP=1,3

a=R+,025
BENEFITS 3Y BRESPEE OF HATEZR QGALITY IXPROVENENT...

Lo 4CG T2ART=1,11

IP{IEAFT.TC. ) IP=t
IF(IPAXT.GT.1) IP=

PCT=11C~14#TPART

SFNEFITS 1Y SUPPLY SOURCE.,.

£o 38¢ J=1,3
BO 30¢ I1=1,51

ipART=1 {1,J) *PCT/120.
=Y {1,J)*PCT/120,

ANNCRLIZID CAPITAL COSTS 3Y HOUSEHOLD UNIT...

ADJ=INICYE (1) /INCGTE(5D)

A=12.45%XP {3.33355) *0X2 {~. 30 17F2(PART)

EEN(1,1,I,d,I00=250.%1, 12 % \LPHA (2, 5] *ADI*SGPPLY (L,J)

=12, 4337 (3,78 !6)'?(?(~.“\""IP!=T

BES(2,1,1,0,57) =357, 41,1220 AL 90 A (2, §) ¥ADIASUDPLY(I, J)

F=S L, 4EXD (249203 3) vEFD (0 03112 AF£0T)

BEN(3,1,I.J, 171110, %1,3SCFALTPAA (R, X) *ADI» SUPPLY (T oJ)

§5-,072756XpPrT+ 11,5

SEK{8,1,1,9,10)=105,¢1, 1164ALDCY (P, %) *ADJI*SUPPLY (I,J)
2,10302) CTED (-, 22IUSPIPPET)

P d TE) 22V, 1, 118 AT A (L, 5) *ADIFSERPLY (T, )

1, 58676) «ZYD (=, CATIEIFAYT)

b, TP} =8, VL G50 ALDHN (K, %) *ADIPSULPLY (T, 9)
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BEN(14,2,1,J3,IP) =1, 120« (, 0CI115¢2PRET+3,1633) *#ADJI*SUPPLY {I,J)
BEN(12,2,1,3,IP)=1,120% (. ooresnnarf.uwn: DJI*SOPPLY (I, d)
ﬁv\(13,-,*,d 1P}y =0,
BEN(14,2,1,3,IP)=1,120+ (. 90023*XPART+,5917) *ADJI*SOPPLY(I,J)
BEN(?S.Z,I,J,IP)=1 120=(,00C23*XPART+3,3919) *ADJI*SUPPLY (I,J)
EEN{16,2,1,0,TP)=1.0232% (L CO27€XPART+11.65CC) *ADJI*SUPPLY (L, )
BEN (17,2,X,d,1P)=1,020%2XP(-3,72725) * (XPART*=*,80420) *ADI*S0P2LY (T,

13)
FEN(18,2,1,3,IP)=1,000%,1594%YPART* (,CCOT*YPART) *ADJI*SUPPLY (I, )
BEN(19,2,I,J,IP)=1,C30* ((1573%¥PAFT* (1,0-,CCOT*YPART) +11,6500) *

3ATI*SUPPLY(I,J)

3C0 CC¥TINGE

KATICYAL PEKZPITS SUXNED OVER STATE BENEFITS.ae

USBEX{ILIPART)=0.

DSIAFI (I, IPART) =C,

IP{IPAST.EQ.1) GO TO 360

Lo 3£ IC0ST=1,2

TO 351 1I=1,51

TO 2 IU¥IT=Y,19

EASGINAYL SEXNTPITS OP CLIARYP RITILATIVE TO POORPS 3R QUALITY...
VSEZN LS, YA =(REN{IONTT,ICOST, Y, J, 1) -BEXN (L VIT,ICOST 1,3,2))*
TFANILY (1) #OUSBER(J, IPAPT)

338 CONTINDE

USHARD{J,IPART) = {B3TN (12,1IC05T,1,J,1} ¢BEX(19,ICO5T,L,J,.1)~
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PORTEAN I¥ G LEVEL 20 ¥AIN DATZ = 72310 15/33/29

0093
0091
G092
0093
G094y
0095
0096

0097
0098
0099

0100
0101
0102
0103
0104
0105
0106
¢107
0108
0103
¢110
011t

0112
0113
011y
0115
0116
6117
0118
0119
0120
0121
0122
0123
0124

0125
G126
0127

0128
0129
0130
0131
G132
0133
0134

0135
0136

[«

1BEN(18,1COST,I,J,2)-BEY(19,ICOST,I,J,2))*PAsILY (I) #USHARD(J,IPART)

35¢ CONTINUE

368

OSTLS (J, IPART} =USBEY (J, IPART) ~USHARD (J, IPART)

60 10 38C

CON1IRDE

£o 370 1C0ST=1,2

£0 370 I=1,51

BC 365 10%1T=1,19

TOTAL DAEAGES OF USING POOREST WASTER QUALITY... -

USBEY (J,12ART) =BEN (IUKIT, ICOST,I,J, 1) *PANILY (I) +0SBEY (J,IPART)

365 CONTINDE

3

382

USHARD({J,IPAPT) = (BEY(18,1IC0ST,I,Jd,1) +BBX(19,1C0ST,I,d,1))*
APANILY (I) +USHARD (J,IPART)

CONTINGE

USTLS (J,I2ART)=USBEX (J,IPART) ~USHARD (J,IPART)
CONTINUE

USBEH (4,IPART)=0,

OSHARD (Y4,IPART) =0,

USTES (4,IPART}=0.

To 330 J=1,3 5
USBEN(4,IPART)=YSBE¥(J,IPABT) ¢USBEN {3, IPART)
USHARD (4,IPART)=CSHNRD(J, IPART) +USHARD (5, IPART)
OSTDS (4,IPART) =USTDS(J,IPART) +USTDS (4, IPART)

393 CONTINUE .

403

58¢

526

CONTINUE

STATE-BY-STATE COXPIRISON OF BENEFPITS.e»
STCCST {52, 4) =C.

ST8Y¥Y (52,1)=0,

STPEN(52,2) =0,

STBEN(52,3) =0,

STPEN(52,5)=0,

DO 520 1=1,51

Lo 500 &=1,3

STCOST (I,9) =0,

STBEN (I, J)=0.

£o 500 IUXIT=1,19

IC 500 IC0ST=1,2

STCCST (I,J)=3E¥ {IUNIT,ICOST,I,J, 1) *FAXILY (I)+STCOST (I,J)
STBEN(I,d)= (BN (IUNIT,ICO5T,T,d, 1) -BEN (IUNIT,ICOST,I,3,2))*
1PANILY (I} +STBEN(L,J)

CCNTINGE

STCCST(I,8)=STT0ST (I, 1) +STCCST (I,2) +5TCOST (I, 3)
STBEN({I,6)=STPEY (I, 1) +STEEN (I, 2) #+STBEN (I, 3)
COMPUTE STATE 2SNEFIT TOTALS...

STCOST (52,4) =STCO5T (I, L) +5TCOST{52,6)
SIBEN(52, 3} =STEEY (I, 1) +STIEX (52, 1)

STEEN(32,2) = %(1,2) +S73EN(52,2)

STBFY(S2,3) = ¥ %(52,3)
STFEN(52,%)=STSEN (I,4) #ST3E%(52, &)

CONTINUE

TF(R.GT,.35) GO TO 800

PRINT INPUT DATA BEQUIRERZHTS.ss

XEITE(6,175C)

E

1055 FORSAT(18%,6CX, YINPUT DATAY, /////,52%, Y ¥ATER SIPPLY SOURCE (PCT)*,

16X, *TDS IY SCUFCES (PPN) !, %X,*EARD, IS SCIPCF (PPY¥)',/, 38X, STATE®
2.7X, 0 PCPULATION® 2%, "FAXILIES? ,2X, *IRCOXE?, 3, SURFACE, 2X,
I¢TR,GRCUNDY, 1X, P SAV WELLY,8X,'SURF. Y, 2X, ' TR.GR.*, 2V, "RA4 ¥L.%,21,
BYSURT',2X,'TR.GRL 4, 2X, *RAT XL, /)
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FOKTELE IV G LEVEL 20 BAIN DATE = 72310 15733729

0137
0138

0139
0140

0141
0142

0143

0144

0145
0146

o1u7
0148
0149
0150
0151
0152
0153

0154
0155

0156
0157

0158
0159
0160
0161
0162
0163
0160
0165
0166
0167
0168
0169
c178
C17%
0172
0173

76¢C
1060

10728
8CC
C
C

1089

810
1050

[
11¢0

1139

853
116¢C

€60
1170

879

Lo 7¢0 1=1,52
I?(1.EC.52) WRITE(6,1(60) (STATE(I,L),L=1,8),POPUL(I), PAHILY(I),
1ISCCNE(I), (SU2PLY(I,Jd),J=1,3)

IF(I.EC.52) GO TO 709

WEITE(6,1C73) (STATE(L,L),L=71,4),POPUL{T),PANILY{I),INCONE(I),
T(SUFFLY(I,J) ,9=1,3}, (X (X,J},3=1,2}, (¥ (I,J),3=1,3)

CONTINUE

FCR2AT {/,3X,024,1X,F10,0,1X,F9.0,2X,F6,.0,4X,2PP4.1,7X,P4.1,5X,
1FL,. 1)

FPORXKT (3X,58A4,1X,719.06,1%,P9.06,2X,P6,.,0,4X,2PP4, 1,7X,Fl. 1,5X,F4. 1,
1%1,CPPS. 1, 5(3! P5.1))

COSTINUE .

PRINT BEXKEFIT ESTINATES POR PACH DISCOUNT RATEeso

LIST BENEFITS BY STATE.ss

WRITE(6,1C08() R .

FCREAT (1E1,52X, *HOUSEHOLD DAXAGES OF WATER SUPPLY USE BY STAIE®,
1/,61%,'Fv03 1972, R
1//.55X,*DISCOI8T RATE = ',P4.3,///,26X,"BCUSEHLD EXPND',11X,
1*TOTAL DAXAGES ($1 M) BY SOURCE',14X,*PEF CAPITA DANAGES (3) BY SO
ZUQCE',/,BK, STATZ', 11X, 'T“TRL',3X,'PER CAPITA',4X,"SURPACE®,3X,
3*TR.GROOKD*,3X,*RAW WELL',5X,'TOTAL’,5X,?SURFACE', 3X, *TR.GROUYD',
43%,'PAV VELL',SX,'TOTAL',/)

to 210 1=1,52
COS4PC=STCOST (I, 4) /POPIL(I)

BEN1PC=STEIN (I,1) /(PCPUL (I)*SUPPLY (I,1))

BEXZPC=ST I,2)/(PO2UL(ZI) *SUPPLY(I,2))

BEN3PC=STEZN(I,3) /(POPUL{I)*SUPPLY(L,3))

BER4PC=STEEN(I,L) /POPUL(I)

WEITZ(5,1C90) (STATE(I,L),L=1,U),STCOST(I,G),COSQPC,STBEN(I,’),
1STBEN(1,2},STBRN(I,3),STBEY (I ,4) ,BENIPC,BLN2PC,BEN3PC,BENUPC
CCNTIRUE
PORMAT {4X,424,2X,-6PP7.1,3X,0PF7.2,6X,-6PP7.1,4X,F7,1,4X,P7.1,
15X, F7.1,8%,0PP7,2,3({48%X,P7.2))

LIST BL\EFI:b FO2 THE UHITED STATES ..

WRITE(6,1129) R )

FCRUAT(1H1,L 1Y, "HOUSBHEOLD BEXYFPITS OF WATER SOUPPLY TREATKENT IF T8
1 U.S.,',/,%CL,'P0R 1979,
1//+55X, "DISCOUNT RATE =
2V HOUSEHLD? , 16X, "TOTAL 32
3ATZR Qdk"'Y I4PROVINENT
4,7%,420%" ,7x,%3087,7K, %4
57X,%90%*,6%,7120%,/)

WRITE (5,113C)
FORPAT(//,* 7TDS AND HARDXESS')

Lo 850 J=1,4
¥RITE(6,1110) (SOURCE(J,L),L=1,8), (USBEY (J,IPART) ,IPAKT=1,11)
CCYTIINDE ’

WRITE(6,1160)

FCEMAT(//,* TDS ONLY*)

TC 860 J=1,4
NFITZ(6,1110) ({SOURCE{J,L),L=1%,8}, (USTDS {(J,IPART) (IBART=1,11)
CCHTIINGE ¢
NFITE(€,1170)

FORXAT(//,* BRARDKESS ONLY®)

CO E7D J=1,%
$RITE(5,1110) (SOURCE(JI, 1} ,L=1,4), (USHAED {J,IPART) ,IPART=1,11)
CCATINDE
CFITZ(6,1159) R

Be3,//7:22%,'T0TALY, /21X,

I;S ($1 %) AT VARIOUS LEVEZLS (PCT) OF #
£ 3X,VS02PLY SOU?C",5X,'SXP!D*,5X.'10$'
,7X,'5”$' TX,50%,7x,*70%, 7%, 180%",

S
y
sz
‘el
c{
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FORTRAN IV G LEVEL 20 raly

0174

0175
0176
0177
G178
0179
0180
¢181
0182
0183
0164
0185
0186
0187
ot8es
01883
€150
0191
01392
0133
0194
€195
0196

1150

850
1112

9C0
1120

910

920
95¢C

DATE = 72310 15/33/29

PCENAT(1H1, 36X, * HOUSRHOLD BEXEFITS OF WATER SUPPLY TREZATHENT I¥ I8
12 9.5.',/,60X,'P0R 19707, .

1//.55%, *DISCOUXT PATE = *,F4,3,///.18Y, PER CAPITR',/,
2191, EGUSERLD*, 12X, *PEP CAPITA BENSPITS (3} AT VARIOUS LBVELS (PCT
3) OP VATER QUALITY INPROVEMENTY,/,3X,'SUPPLY 50URCE',SX,?EXPND®,
45X, 10X, 7X,20%¢, 7%, 305, 7K, 940%¢,7X, *50%,7X,'60%5°,7X, 470X+, 7K,
5e8Cge,7x,190%¢,6%,°100%%,/)

WRITE (6,1130)

£C 900 J=1,4

I1P(J.EQ.4)} SUPPLY(52,d)=1.00

LO £9C IPART=1,11
USBEX(J,IPAPT) =USBEY (J, IPART)/ (POPUL {52) *SUPPLY {52,3))
USHARD(J,IPAPT)=0S54ARS (J, TPLRT) /(POPUL (52) *SUPPLY (52,d) )

DSTCS (J, IPART) =USTDS (3, IPART) / (POPUL {52) *SUPPLY (52,J))

CONTIKUY .

PORMAT(2X,4A4,1X,-6PP7.1,11(3X,~6PF7.1})

$RITE(6,1120) (SOURCE(J,L},L=1,4), (USREN(J,IPART),IPART=1,11)
CCRIIKUE

PORNAT {2Y,444,1X,P7.2,11(31,¥7. 2)})

RRITE (6, 1169)

Lo 910 J=1,4

%RITE(6,1120) (SOURCE(J,L},L=1,4), (USTDS(J,IPART),IPART=1,11)
CONTINUE

JRITE(S,1170)

DC 920 J=1,4

8RITE(6,1120) (SOURCE(J,L),L=1,4), (USHARD (J,1PART),IPART=1, 11}
CCRTINOZ
CONTINUE
IND
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INPUT DATA
FOR
DAMAGE CALCULATIONS

STATE POPULATION WATER SUPPLY SOURCE (PCT)

6L

FAMILIES INCOME
($) SURFACE TR.GROUND RAW WELL
MAINE 992048 248154 9045 58.1 14.9 27.0
MASSACHUSETTS 5689170 i 1390982 12238 65.7 24.3 10.0
VERMONT 444330 107411 10099 41.2 21.8 37.0
NEY HAMPSHIRE - 737681 183825 10776 38.0 35.0 27.0
CONNECTICUT 3031709 767651 13795 63.3 19.7 17.0
RHODE "ISLAND 946725 236667 11041 67.4 22.6 10.0
NEW YORK 18236960 4609638 12491 67.3 22.7 10.0
NEW JERSEY 7168164 1838809 13025 34.3 30.7 35.0
DIST. COLUMBIA 756510 163482 12189 95.0 0.0 5.0
PENNSYLVANIA 11793909 3011130 10877 74.0 12.0° 14.0
WEST VIRGINIA 1744237 454493 8195 51.4 24.6 24,0
MARYLAND 3922399 974143 12682 75.8 10.2 14.0
VIRGINIA 4648494 1162256 10568 62.2 9.8 28.0
DELAWARE 548104 136915 11771 39.5 44,5 16.0
KENTUCKY 3218706 825222 8560 57.6 9.4 33.0
TENNESSEE 3923687 1024446 8619 45.8 28.2 26.0
MISSISSIPPI 2216912 534444 7292 11.5 63.5 25.0
ALABAMA 3444165 874659 8412 48.7 26.3 25.0
GEORGIA 4589575 1149771 9491 42.2 25.8 32.0
NORTH CAROLINA 5082059 1292466 - 8872 42.2 13.8 44.0
SOUTH CAROLINA 2590516 628689 8577 65.6 14.4 20.0
FLORIDA 6789443 1811367 10120 8.2 66.8 25.0
OHIO 10652017 2691130 11488 53.7 22.3 24.0



INPUT DATA (continued).

08

. INCOME WATER SUPPLY SOURCE (PCT)

STATE POPULATION FAMILIES (%) SURFACE TR.GROUND RAW WELL
INDIANA 5193669 1321674 10959 39.9 30.1°  30.0
ILLINOIS 11113976 2794194 12338 50.9 29.1 20.0
MICHIGAN 8875083 2190269 12296 64.1 15.9 20.0
WISCONSIN 4417731 1077475 11135 35.3 34.7 30.0
MINNESOTA 3804971 921332 11098 34.1 40.9 25.0
ARKANSAS 1923295 . 505195 7459 32.3 30.7 37.0
LOUISIANA 3641306 872772 8799 41.2 38.8 20.0
OKLAHOMA 2559229 679256 9100 58.0 22.0 20.0
TEXAS 11196730 2818123 9955 47.4 46.6 6.0
NEW MEXICO 1016000 242740 9193 6.3 60.7 33.0
. MISSOURI 4676501 1204751 10236 61.0 19.0 20.0
I0WA 2824376 717776 10138 20.0 60.0 20.0
NEBRASKA 1483493 374160 9792 15.1 64.9 20.0
KANSAS 2246578 581849 10063 40.1 39.9 20.0
NORTH DAKOTA 617761 148235 9086 31.8 29.2 39.0
SOUTH DAKOTA 665507 -~ 161941 8795 15.4 34.6 50.0
MONTANA 694409 171812 9662 48.3 20.7 31.0
WYOMING 332416 84703 10127 36.0 39.0 25.0

UTAH 1059273 249741 10428 32.4 36.6 31.0
‘COLORADO 2207259 547165 10875 76.1 13.9 10.0
CALIFORNIA 19953120 5001255 12227 54.4 40.6 5.0
ARTZONA 1770900 438389 10501 26.5 51.5 22.0
NEVADA 488783 124170 11872 33.1 49.9 17.0
HAWAI I 768561 170729 13077 3.5 71.5 25.0
YASHINGTON 3409169 862542 11511 55.0 33.0 12.0
OREGON 2091385 542483 10695 52.8 22.2 25.0
IDAHO 712567 179448 9455 9.2 59.8 31.0
ALASKA 300382 66670 13056 27.9 27.1 45.0



L8

STATE

MAINE

LIV

MASSACHUSETTS
VERMONT
NEW HAMPSHIRE
CONNECTICUT
RHODE ISLAND
NEW YORK

LW JERSEY
DIST. COLUMBIA
PENNSYLVANIA
WEST VIRGINIA
MARYLAND
VIRGINIA
DELAWARE
KENTUCKY
TENNESSEE
MISSISSIPP]
ALABAMA
GEORGIA
NORTH CAROLINA
SOUTH CAROLINA
FLORIDA
OHIO

TAMMTARA

LU LANA

ILLINOIS
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8

STATE

MICHIGAN
WISCONSIN
MINNESOTA
ARKANSAS
LOUISIANA
OKLAHOMA
TEXAS

NEW MEXICO
MISSOURT
I04A
NEBRASKA
KANSAS
NORTH DAKOTA
SQUTH DAKOTA
MOMTANA
AYOMING
UTAH
COLORADO
CALIFORNIA
ARTZONA
NEVADA
HAVATI
WASHINGTON
OREGON
IDAHO
ALASKA

INPUT DATA (continued).

TDS IN SOURCE (PPM)

SURF.

136.
162.
112.

40.
185.
223,
238.
250.
207.
244,
382.
374.
314.
196.
193.
200.
224.
136.
254,
720.

91.
211.

41.

22.
136.
100.

OO0 OO OOCOCOOOOODOOOOOOOOOODCIODOOO

TR.GR.

198.
303.
205.
155.
231.
418.
429.
604.
488.
393.
312.
325.
602.
596.
364.
202.
548.
200.
382,
730.
235.
211.
141.

99.
208.
146.

0

OO0 OO0 OO0

RAW WL.

260.
331.
298.
270.
215.
664 .
706.
873.
488.
542.
428.
504.
890.
994.
535.
500.
492.
937.
380,
550.
256.
211.
118.
99.
350.
146.

OOOOOOOOOOOOOCOOODCOOODOOOIDDODDODO

HARD

SURF.

100.
129.

. . o & s s s e » s s e . N
OO0 OCOOODOC OO0 O ODOOOTTOOOO

. IN SOURCE (PPM)

TR.GR.

162,
289.
166.
72.
2.
138.
178.
263.
236.
233.
177.
121.
130.
206.
110.
169.
216.
100.
146.
307.
206.
60.
127.
41.
131.
114,

OO0 OO OOODOOOOOOOODOOOO

RAW WL.:

224.,0
289.
267.
123.

31.
314,
205.
408.
236.
357.
263.
301.
129,
325.
104.
301.
310.
495,
170.






